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(57) ABSTRACT 

A laundry machine has a wash enclosure to which a Supply 
of water is admitted through a hot water valve and a cold 
water valve. A temperature Sensor Senses the temperature of 
the combined water flow from the hot and cold valves or the 
temperature of the water collected in the water enclosure. 
The hot and cold water valves are preferably controlled in 
accordance with a programme executed on a microproces 
Sor. In a wash operation the controller opens the hot water 
Valve and monitors the temperature indicated by the tem 
perature Sensor. The controller only opens the cold valve 
once the Sensed temperature has reached or exceeded a 
threshold temperature. The effect of the cold water contained 
in the hot water pipes of a household water Supply on wash 
temperature or wash Volume is reduced. 

20 Claims, 2 Drawing Sheets 
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LAUNDRY MACHINE AND/OR METHODS 

BACKGROUND TO THE INVENTION 

i) Field of the Invention 
The present invention relates to laundry machines and/or 

methods of operation of laundry machines, and in particular 
to improvements in the admission of water thereto. 

ii) Summary of the Prior Art 
In a laundry machine, whether a horizontal axis or vertical 

axis type machine, the machine performs a Series of cycles, 
usually beginning with a wash cycle, proceeding through 
one or more rinse cycles and ending with a spin cycle. In the 
wash cycle water is admitted to the machine, usually to a tub 
or other water container within which a perforated drum or 
bowl rotates and contains the laundry. The wash cycle may 
fill or partially fill a container to Submerge the Washing load 
in a deep wash, or a lesser Volume of water may be admitted 
and this may be recirculated through the laundry load by a 
recirculation pump and appropriate spray nozzle. These 
washing methods are well known in the art for both hori 
Zontal axis and vertical axis machines. 

It is recognised that the recirculation type washing 
method uses significantly lower Volumes of water, particu 
larly in a vertical axis machine. Furthermore it is thought 
that the greater detergent concentration in the wash liquid 
during a recirculating type wash leads to better Soil removal 
and/or lower total detergent usage. Accordingly a relation 
type wash is becoming a preferred wash particularly for 
Vertical axis machines, Horizontal axis machines, by Virtue 
of their nature tend to already have a low water volume in 
the water container with the clothes being dipped through 
the water pool by rotation of the horizontally aligned per 
forated drum. 

For proper detergent activation without potentially dam 
aging clothes which are Susceptible, for example, to Shrink 
age or dye loSS, it is necessary to have accurate control of the 
temperature of the body of wash liquid that is in the 
machine. With the significantly reduced volumes in the 
machine this is made significantly more difficult if there are 
fluctuations in the temperature of the water Supply. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a laundry machine and/or methods for the operation of a 
laundry machine which go Someway towards overcoming 
the above disadvantages or which will at least provide the 
public with a useful choice. 

In a first aspect the invention consists in a laundry 
machine including a washing enclosure to which a Supply of 
water is admitted in use, first and Second valve means for 
connection to hot and cold water Supply Sources 
respectively, temperature Sensing means which Sense the 
temperature of either a combined water flow from the first 
and Second valves or the water collected in the water 
enclosure, and a controller which, in a Washing operation, 
executes an initial fill program comprising the Steps of 
opening only the hot water valve and monitoring the tem 
perature indicated by the temperature Sensing means, fol 
lowed by a warm fill program once the Sensed temperature 
has reached or exceeded a threshold temperature. 

In a Second aspect the invention consists in a laundry 
machine including a washing enclosure to which a Supply of 
water is admitted in use, first and Second valve means for 
connection to hot and cold water Supply Sources 
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2 
respectively, temperature Sensing means which Sense the 
temperature of either a combined water flow from the first 
and Second valves or the water collected in the water 
enclosure, and control means which, in a washing operation, 
perform the Steps of opening the hot water valve and 
monitoring the temperature indicated by the temperature 
Sensing means, and only opening the cold valve once the 
Sensed temperature has reached or exceeded a threshold 
temperature is calculated based on the initial temperature of 
the Supply of water flowing through said first valve. 

In a third aspect the invention consists in a laundry 
machine including a washing enclosure to which a Supply of 
water is admitted in use, first and Second valve means for 
connection to hot and cold water Supply Sources 
respectively, temperature Sensing means which Sense the 
temperature of either a combined water flow from the first 
and Second valves or the water collected in the water 
enclosure, and control means which, in a washing operation, 
perform the Steps of determining a wash temperature, open 
ing the hot water valve and monitoring the temperature 
indicated by the temperature Sensing means, and only open 
ing the cold valve once the Sensed temperature has reached 
or exceeded a threshold temperature, Said threshold tem 
perature being less than Said wash temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

One preferred form of the present invention will now be 
described with reference to the accompanying drawings in 
which; 

FIG. 1 is a basic diagram of a household water Supply 
System including a hot water cylinder and a washing 
machine, and 
FIG.2 is a flow chart showing the initial steps of operation 

of the preferred wash water inlet process according to the 
present invention. 

DETAILED DESCRIPTION 

The present invention recognises that the primary factor 
in fluctuation of the temperature in a water Supply is caused 
by the water contained in the length of plumbing between 
the Washing machine entry valves and the water heater. 
Furthermore where an on demand heater is used, for 
example, an on demand gas heater, the time for activation 
and heat build up will also be a factor. These factors manifest 
themselves as a “cold slug of cold water which enters 
through the hot water valve prior to the hot water being 
received. 
While in past appliances using for example, deep wash 

cycles this has not been of particular Significance, it has been 
found that with low water volumes, for example used in 
concentrated detergent wash recirculation cycles and the 
like, the presence of the cold Slug can greatly inhibit the 
temperature of the total Volume of wash liquid entering the 
machine from reaching the desired wash temperature. 
By way of example, it has been found that the cold slug 

will generally be between 2–5 litres of water at the ambient 
temperature, but can be as high as 8 litres. A traditional wash 
cycle in a fully loaded vertical axis washing machine would 
See approximately between 55 and 75 litres of water pro 
vided to the wash tub. A traditional wash phase in a 
horizontal axis machine would See approximately between 
30 and 40 litres of water admitted to the wash tub. By way 
of comparison in a concentrated detergent recirculation type 
wash only between 20 and 30 litres of water may be 
admitted to the wash tub. 
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Consequently if in a recirculation type wash both the hot 
and cold valves are initially open to provide as quick a fill 
as possible (which has generally been considered most 
desirable in the past) then, assuming that the water pressure 
of both the hot and cold supply is equal (where in fact the 
preSSure of the cold water Supply is usually significantly 
above the preSSure of the hot water Supply where mains 
pressure hot water Systems are not in use) from 2-16 litres 
of cold water may be admitted to the wash tub before any hot 
water begins to flow into the machine. If, for example, only 
25 litres of water is being admitted to the machine this may 
lead to 30-100% less hot water entering the machine tan was 
intended. 

Accordingly in the present invention operation of the cold 
valve is delayed until at least after the transition from cold 
Slug to hot water flow has been detected. It is possible also 
that at that time the Selected relative opening of the hot and 
cold valve may be adjusted to compensate for the Volume of 
the cold Slug as indicated by the duration of the cold Slug. 

Referring to FIG. 1 this depicts a basic model of a 
household water Supply System. Mains water is Supplied to 
the Supply System via an inlet pipe 1. This mains Supply is 
a cold water Supply and Supplies the cold water distribution 
network more or leSS directly, as indicated by a branch 2 of 
the cold water system. A further branch 3 of the cold water 
system leads to a hot water heater 4, which may be for 
example an electrical or gas fired hot water boiler or in line 
heater, Such as, an electrical or gas hot water cylinder 4. A 
farther branch 5 of the cold water system leads to a cold 
water tap 6 connected via connection 7 to the inlethose 8 of 
the washing machine 9. The hot water cylinder 4 has an 
outlet pipe 15 to the hot water distribution system, for 
example including branches 16 to the rest of the System and 
17 to the laundry hot tap 18 which is connected via hot water 
inlet hose 19 to the washing machine 9. 

With the hot water in at least pipe 17, and also perhaps in 
pipe 15 depending on usage of water from the remainder 16 
of the hot water distribution, being in a basically Stationary 
condition within the pipes, heat is lost from this water to the 
Surrounding ambient environment and the water eventually 
reaches a more or leSS cold condition. 

Referring now to FIG. 2 the present invention reduces the 
impact of the cold Slug on the eventual wash temperature by 
ensuring that, until the cold Slug has been admitted to the 
machine, only the hot valve is open. 

In a preferred form of the invention the Washing machine 
includes electrically activated hot and cold water inlet 
Valves, a temperature Sensor located in a mixing chamber 
which receives water from the hot and cold inlet valves and 
releases the water into the tub of the washing machine. The 
temperature Sensor is preferably located at a position where 
the water flow in the mixing chamber has substantially 
mixed So that the temperature recorded by the temperature 
Sensor represents the temperature of the mixed flow entering 
the Washing machine tub. Operation of the hot and cold 
Valves is preferably controlled by a micro-processor receiv 
ing as one of its inputs the output of the temperature Sensor. 
It will be appreciated that alternative arrangements are 
possible. For example the hot and cold water valves may be 
either binary or proportional valves, the temperature Sensor 
may be located directly in the wash tub and the control 
System according to the present invention may be embodied 
in a hard wired electrical circuit rather than as a programme 
executed by a micro-processor. However with the growing 
use of microprocessors for, amongst other things, motor 
control a present microprocessor may include control of the 
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4 
ingressive water through the hot and cold water valves as 
part of its function. 

In that regard filling of the Washing machine begins at Step 
20. Firstly at Step 21 the user Selected temperature category 
(generally selected from, for example, cold, warm or hot, but 
may be in intermediate Stages Such as warm/hot or warm/ 
cold) is read in. This temperature category is used at Step 22 
to ascertain from a look-up table the desired wash tempera 
ture according to the user's Selection. This look-up table 
may record, for example, wash temperatures associated with 
each of the temperature Settings. 

In the preferred embodiment of the present invention the 
water temperature is Sensed in a mixing chamber Supplied 
directly by the hot and cold valves. The mixing chamber 
contains only a Small Volume of water and generally follows 
the temperature of the inlet water mixture on a more or leSS 
instantaneous basis. The mixed water runs from the mixing 
chamber directly into the machine. 
At step 23 the hot valve of the machine is opened. At step 

24 the water temperature in the mixing chamber is mea 
Sured. 
At Step 25 the measured water temperature is compared to 

a first threshold temperature related to the desired tempera 
ture. This temperature may be, for example, a temperature 
within a specified threshold of the desired temperature. In 
that regard, in the preferred form, this temperature is 5 C. 
less than the desired temperature. If the water temperature is 
greater than the threshold temperature (the desired tempera 
ture -5° C) we proceed directly to step 26 and start a 
Standard warm fill routine. If the measured water tempera 
ture is less than the threshold temperature (the desired 
temperature -5 C.) we return by loop 27 to proceed again 
to step 24. Steps 24 and 25 are performed repeatedly until 
the measured water temperature is greater than the threshold 
temperature. 

In the preferred form of the invention as depicted in FIG. 
2, in addition to the first threshold temperature, a Second 
criteria is also used. In particular after ascertaining the user's 
Selections and desired temperatures at Steps 21 22, a Selec 
tion between alternative methods is made at step 28. In 
particular if the user's Selection of wash temperature cat 
egory is greater than "warm’, then we proceed along the 
Same method as has already been described, that is we 
proceed to step 23. However if the user's selection is not 
greater than "warm’ i.e. is warn or less than "warm’, then 
we proceed instead to step 29. At step 29 the hot valve is 
opened. The temperature of the water flow, being the tem 
perature in the mixing chamber, is then measured at Step 30. 
This measured temperature is recorded as the initial tem 
perature at Step 31. 
We then perform a loop of measuring the present water 

temperature in the flow mixing chamber (Step 32), compar 
ing the measured temperature to the first threshold tempera 
ture (for example the desired temperature -5°C.) at step 33 
and comparing the present temperature with a Second thresh 
old temperature related to the recorded initial temperature at 
step 34. This second threshold temperature may, for 
example, be a set amount (say 5 C.) greater than the 
recorded initial temperature. If in either of steps 33 or 34 the 
current temperature is greater than the respective threshold 
temperature, then we proceed to Step 26 and Start the warm 
fill routine. 
However if neither of the two threshold temperatures is 

exceeded, then we proceed to repeat the loop of StepS32-34. 
It will be appreciated that the above describes two pre 

ferred and simple methods for detecting the end of the cold 
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Slug using threshold temperatures. Various methods can be 
used for detecting the end of the cold Slug using the 
temperature increase of the water existing the hot valve as an 
indicator without departing from the intended Scope of the 
present invention. Furthermore in an alternative embodi 
ment the Step of monitoring for the cold slug duration may 
be conducted only once, in a calibration operation, and this 
duration recorded and used Subsequently is an indicator of 
the cold Slug duration during which time the cold valve is 
not operated unless the temperature Sensor indicates that the 
desired wash temperature has been reached. 

This preferred form has the advantage that where a user 
has Selected a wash temperature category of warm or less, 
which indicates the presence of clothes of a delicate nature 
(e.g. Susceptible to shrinkage or dye loss), there is a much 
reduced likelihood of water at a high temperature being 
admitted onto the clothes load for a short period of time. 
This may otherwise occur due to the likelihood that the 
temperature of the hot water Supply will rapidly increase 
from cold to completely hot. 

In the present invention, for convenience, it is Suggested 
that having admitted the cold Slug without the cold tap 
running Simultaneously, it will generally be Sufficient to then 
run a standard warm fill routine. Standard wall fill routines, 
for example, open the hot Valve fully and make a best guess 
for the degree of opening, or of a pulse width modulation 
duty cycle, for the cold valve to obtain the appropriate 
Supply temperature, and then adjust the degree of opening of 
the cold valve (or the POM duty cycle) thereof in accordance 
with feedback from the temperature Sensor. 

It is possible that in addition to this, account could be 
taken of the duration of the cold Slug, being the time between 
opening the hot valve and reaching the threshold 
temperature, and this information could be used to compen 
Sate for the cold slug water admitted to the machine. For 
example, an assumption could be made that a largely Steady 
water Supply pressure of both hot and cold water and water 
supply temperature of both hot and cold water is likely. The 
machine can then be calibrated to know the approximate hot 
and cold water temperatures and relative water pressures. 
This could be achieved by, for example, running the hot tap 
for Sufficient time to ensure hot water is being Supplied, then 
measuring the hot water temperature, running the cold tap 
and measuring the cold water temperature, and running both 
taps and assessing the relative water preSSures based on the 
temperature of the mixture with both taps ally on (for 
example if the preSSures are equal then the mixture tem 
perature will be halfway between the hot and cold 
temperatures). This information may be recorded by the 
machine for future use in compensating for the addition of 
the cold Slug. 

This compensation may be performed for example by, in 
a high temperature wash mode, Supplying neat hot water for 
a period obtained by multiplying the cold Slug period by the 
fraction of the hot water to cold water of the desired mixture. 
Alternatively for lower wash temperatures a compensation 
may be made by increasing the warm fill temperature by a 
predetermined amount for a period determined by the dura 
tion of the cold Slug. 

However, without including an additional flow rate mea 
Surement device in the machine it will be difficult to accu 
rately determine the Volume of cold slug admitted to the 
machine in any particular wash cycle as the temperature of 
the hot and cold Supply fluctuate, as do, and probably to a 
greater extent, the pressures both relative and absolute, of 
the hot and cold Supply. In those circumstances it is con 
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6 
sidered that attempting to compensate for the Volume of the 
cold slug will be of unreliable benefit over and above 
minimizing its effect. 
What is claimed is: 
1. A laundry machine including a washing enclosure to 

which a Supply of water is admitted in use, first and Second 
Valve means for connection to hot and cold water Supply 
Sources respectively, temperature Sensing means which 
Sense the temperature of either a combined water flow from 
the first and second valves or the water collected in the water 
enclosure, and a controller which, in a Washing operation, 
executes an initial fill program comprising the Steps of 
opening only the hot water valve and monitoring the tem 
perature indicated by the temperature Sensing means, fol 
lowed by a warm fill program once the Sensed temperature 
has reached or exceeded a threshold temperature. 

2. A laundry machine as claimed in claim 1 wherein Said 
threshold temperature is a pre-Set temperature read from 
memory in accordance with wash parameters Selected by a 
user or determined by the laundry machine. 

3. A laundry machine including a washing enclosure to 
which a Supply of water is admitted in use, first and Second 
Valve means for connection to hot and cold water Supply 
Sources respectively, temperature Sensing means which 
Sense the temperature of either a combined water flow from 
the first and second valves or the water collected in the water 
enclosure, and control means which, in a washing operation, 
perform the Steps of opening the hot water valve and 
monitoring the temperature indicated by the temperature 
Sensing means, and only opening the cold valve once the 
Sensed temperature has reached or exceeded a threshold 
temperature wherein Said thresold temperature is calculated 
based on the initial temperature of the Supply of water 
flowing through Said first valve. 

4. A laundry machine as claimed in claim 3 wherein Said 
threshold temperature is calculated as a preset amount 
greater than Said initial temperature and Said preset amount 
is read from memory in accordance with wash parameters 
Selected by user or determined by the laundry machine. 

5. A laundry machine as claimed in claim 3 wherein Said 
temperature Sensing means Senses the temperature of the 
combined flow from the first and second valves. 

6. A laundry machine as claimed in claim 5 wherein Said 
control means records the period between turning on Said 
hot valve and Said preset threshold or condition being 
Satisfied, said period being a cold Slug period, and Said 
controller determines a desired temperature for the com 
bined flow of said valves at least in part on the basis of said 
cold Slug period. 

7. A laundry machine as claimed in claim 3 wherein Said 
control means performs the additional Step of recording the 
length of time from turning on Said hot water valve to the 
time of Said temperature reaching Said threshold tempera 
ture. 

8. A laundry machine including a Washing enclosure to 
which a Supply of water is admitted in use, first and Second 
Valve means for connection to hot and cold water Supply 
Sources respectively, temperature Sensing means which 
Sense the temperature of either a combined water flow from 
the first and second valves or the water collected in the water 
enclosure, and control means which, in a washing operation, 
perform the Steps of determining a wash temperature, open 
ing the hot water valve and monitoring the temperature 
indicated by the temperature Sensing means, and only open 
ing the cold valve once the Sensed temperature has reached 
or exceeded a threshold temperature, Said threshold tem 
perature being less than Said wash temperature. 
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9. A laundry machine as claimed in claim 8 wherein said 
threshold temperature is a pre-Set temperature read from 
memory in accordance with wash parameters Selected by a 
user or determined by the laundry machine. 

10. A laundry machine as claimed in claim 8 wherein said 
threshold temperature is calculated based on the initial 
temperature of the Supply of water flowing through Said first 
valve. 

11. A laundry machine as claimed in claim 10 wherein 
Said threshold temperature is calculated as a preset amount 
greater than Said initial temperature and Said preset amount 
is read from memory in accordance with wash parameters 
Selected by user or determined by the laundry machine. 

12. A laundry machine as claimed in claim 10 wherein 
Said temperature Sensing means Senses the temperature of 
the combined flow from the first and second valves. 

13. A laundry machine as claimed in claim 12 wherein 
Said control means records the period between turning on 
Said hot valve and Said preset threshold or condition being 
Satisfied, said period being a cold Slug period, and Said 
controller determines a desired temperature for the com 
bined flow of said valves at least in part on the basis of said 
cold Slug period. 

14. A laundry machine as claimed in claim 10 wherein 
Said control means performs the additional Step of recording 
the length of time from turning on Said hot water valve to the 
time of Said temperature reaching Said threshold tempera 
ture. 
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15. A laundry machine as claimed in claim 1 wherein Said 

threshold temperature is calculated based on the initial 
temperature of the Supply of water flowing through Said first 
valve. 

16. A laundry machine as claimed in claim 15 wherein 
Said temperature Sensing means Senses the temperature of 
the combined flow from the first and second valves. 

17. A laundry machine as claimed in claim 1 wherein Said 
threshold temperature is calculated as a preset amount 
greater than Said initial temperature and Said preset amount 
is read from memory in accordance with wash parameters 
Selected by user or determined by the laundry machine. 

18. A laundry machine as claimed in claim 1 wherein Said 
temperature Sensing means Senses the temperature of the 
combined flow from the first and second valves. 

19. A laundry machine as claimed in claim 18 wherein 
Said control means records the period between turning on 
Said hot valve and Said threshold temperature being Satisfied, 
Said period being a cold Slug period, and Said controller 
determines a desired temperature for the combined flow of 
Said valves at least in part on the basis of Said cold Slug 
period. 

20. A laundry machine as claimed in claim 1 wherein Said 
control means performs the additional Step of recording the 
length of time from turning on Said hot water valve to the 
time of Said temperature reaching Said threshold tempera 
ture. 


